Abstract. 2014 The effect of microwave radiation on the dc current-voltage characteristic of proximity effect bridges has been studied at frequencies of 10, 35 and 90 GHz. We report the properties of bridges fabricated in layered films of Nb and Ta. The fraction 03B5 of the incident radiant power absorbed by the bridge is measured calorimetrically, permitting determination of the intrinsic responsivity (volts per watt of power absorbed when operated in a current-biased mode). In our test geometry 03B5 is typically ~ 10-4 for a 0.1 03A9 Nb-Ta bridge, and increases roughly linearly with dc junction resistance R. Broad-band responsivitv is generally independent of incident power. increases with increasing critical current Ic (decreasing temperature), and decreases with increasing frequency, varying approximately as 03A9-3 where 03A9 is the normalized frequency 012703C9/2 eRIc [1 ] and in detail by Palmer and Decker [2] . Figure 1 where Ic is the critical current with no rf, Jo is the Bessel function of order zero, and Vr is the rf voltage induced by the radiation. Russer [4] figure 6 for 90 GHz signals. The normalized rf signal x (eq. (3) (6)). At low temperature, however, this behavior breaks down and the junction becomes a less sensitive radiation detector. In thé high temperature range, the rapid variation of responsivity with 7c and the strong dependence of 7p on T imply that good temperature regulation will be needed for stable detector operation. which is a more rapid decrease with increasing frequency than the ro-2 dependence predicted by eq. (6) or suggested by the large-signal data in figure 5 . The largest relative uncertainty in the data at different frequencies lies in the determination of the absorbed power. While the boiling analysis (section 3.2) has considerable uncertainty, we consider it unlikely that the exponent in eq. (7) As in the coherent source tests, the junction was current-biased and the magnetic field was adjusted for maximum critical current. The voltage signal observed per watt of incident power, in the limit of low chopping frequency, was a factor of 102 smaller than the response of the same junction to 90 GHz power. This is a lower limit on the ratio of millimeterwave responsivity to thermal responsivity in a He bath, since the fraction of incident power being absorbed in our vacuum mounting was higher than in the microwave responsivity tests and the thermal conductance in the vacuum was smaller than in the bath. In any event, this result shows that these detectors can be operated with much better rejection of nearinfrared radiation than conventional bolometers.
